Optimisation of gene expression analysis in Atlantic salmon lenses by refining sampling strategy and tissue storage.
Analysis of gene expression in the lens is one of the analytical tools employed to investigate cataract formation in Atlantic salmon (Salmo salar L.). High quality RNA preparations are an essential prerequisite for gene expression analysis. The first aim of the present study was to investigate the possible effects of two methods of tissue preservation on the quality of RNA extracted from Atlantic salmon lenses. RNA was extracted from lenses either stored in RNAlater or flash-frozen in liquid nitrogen. Both tissue preservation methods yielded RNA of similarly high quality. The second aim was to examine if stress related to fish handling and the choice of anaesthesia during the sampling procedure affected gene expression in the lens. Six sampling procedures were tested on groups of sea water adapted Atlantic salmon smolt. Fish were either killed instantaneously (control group) or sampled after 30 min anaesthetised with isoeugenol, after 30 min without anaesthesia, after 120 min anaesthetised with isoeugenol, after 120 min with 15 min anaesthesia with metacaine or after 120 min without anaesthesia. The expression levels of specific genes, of special interest in the study of molecular mechanisms of cataractogenesis, were analysed in lenses by real-time RT-PCR. Fish not anaesthetised had significantly increased levels of heat shock protein 70 (HSP70) mRNA after 30 min compared to the control group. Glutathione reductase (GR) and manganese superoxide dismutase (Mn-SOD) were expressed at significantly lower levels in groups of Atlantic salmon sampled after 120 min anaesthetised with isoeugenol or metacaine, and anaesthetised with isoeugenol, metacaine or without anaesthesia, respectively. The same expression patterns were found in corresponding gill tissues for these two antioxidant genes. In conclusion, preservation in liquid nitrogen instead of RNAlater is recommended due to practical conditions in RNA extraction. A quick sampling protocol with the use of anaesthetics and not exceeding 30 min should be preferred to avoid effects of the sampling procedure on lens gene expression in Atlantic salmon.